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,QWURGXFWLRQ
&RQVXPHUVDUHSHUPDQHQWO\LQYROYHGLQPXOWLFDWHJRU\GHFLVLRQPDNLQJ,QDUHWDLOFRQWH[WVXFKPXOWLFDWHJRU\
GHFLVLRQSURFHVVHVUHVXOWLQWKHVKRSSLQJEDVNHWVWKDWFRPSULVHWKHVHWRILWHPVWKDWWKHFRQVXPHUVSXUFKDVHRQRQH
YLVLWWRWKHVWRUH%RWKRQOLQHDQGRIIOLQHUHWDLOHUVDUHWUDGLWLRQDOO\LQWHUHVWHGLQXQGHUVWDQGLQJWKHFRPSRVLWLRQRI
WKHLUFXVWRPHUV¶PDUNHWEDVNHWVVLQFHYDOXDEOHLQVLJKWVIRUGHVLJQLQJPLFURPDUNHWLQJDQGRUWDUJHWHGFURVVVHOOLQJ
SURJUDPV FDQ EH GHULYHG 5HFRPPHQGHU V\VWHPV DUH WHFKQRORJLHV WKDW DVVLVW EXVLQHVVHV WR LPSOHPHQW VXFK
VWUDWHJLHV 6FKDIHU SUHVHQWHG D GHWDLOHG WD[RQRP\RI UHFRPPHQGHU V\VWHPV LQ HFRPPHUFH DQGGHWHUPLQHG KRZ
WKH\ FDQ LQFUHDVH WKH SUREDELOLW\ RI FURVVVHOOLQJ HVWDEOLVK FXVWRPHU OR\DOW\ DQG IXOILOO FXVWRPHU QHHGV E\
GLVFRYHULQJSURGXFWV LQZKLFK WKH\PD\EH LQWHUHVWHG7KHQHHG WR UHGXFH LQIRUPDWLRQRYHUORDGE\ UHWULHYLQJ WKH
PRVWUHOHYDQWLQIRUPDWLRQDQGVHUYLFHVIURPDKXJHDPRXQWRIGDWDDQGDOVRWKHGHYHORSPHQWRIUHFRPPHQGDWLRQ
DSSURDFKHVDQGWHFKQLTXHVKDVGHWHUPLQHGDUDSLGSUROLIHUDWLRQRIUHFRPPHQGHUV\VWHPVJURXSHGLQWRHLJKWPDLQ
GRPDLQV HJRYHUQPHQW HEXVLQHVV HFRPPHUFHHVKRSSLQJ HOLEUDU\ HOHDUQLQJ HWRXULVP HUHVRXUFH VHUYLFHV
DQGHJURXSDFWLYLWLHV5HFRPPHQGHUV\VWHPVDUHXVXDOO\FODVVLILHGEDVHGRQKRZUHFRPPHQGDWLRQVDUHPDGH$
FRQWHQWEDVHG UHFRPPHQGHU V\VWHP LV EDVHG RQ VLPLODU LWHPV WR WKRVH D JLYHQ XVHU KDV OLNHG LQ WKH SDVW $
FROODERUDWLYHILOWHULQJPDNHVUHFRPPHQGDWLRQVEDVHGRQLWHPVRZQHGE\XVHUVZKRVHWDVWHLVVLPLODUWRWKRVHRIWKH
JLYHQXVHU&RPELQLQJFRQWHQWEDVHGDQGFROODERUDWLYHUHFRPPHQGDWLRQVRULJLQDWHK\EULGDSSURDFKHVZKLFKDUH
FRPPRQO\XVHGFRQVLGHULQJWKDWERWKW\SHVRIUHFRPPHQGDWLRQVPD\FRPSOHPHQWHDFKRWKHU
,Q WKH UHFRPPHQGHU V\VWHPKHUHGHVFULEHG WZRVRXUFHVRI LQIRUPDWLRQDUHXVHG)LUVW LW LVXVHG FOXVWHULQJ WR
REWDLQJURXSVRIFXVWRPHUVZLWKVLPLODULQWHUHVWVEDVHGRQSULRUSXUFKDVHSDWWHUQV6HFRQGUXOHDVVRFLDWLRQPLQLQJ
LV SHUIRUPHG RQ EDVNHWV RI WKH VDPH FOXVWHU LQ RUGHU WR GHULYH UHODWLRQVKLSV EHWZHHQ SURGXFWV 6LQFH WKHVH
UHODWLRQVKLSVDUHEDVHGRQSXUFKDVHVRIVLPLODUFXVWRPHUVWKDWKDYHDOVRSXUFKDVHGLQWKHVDPHWLPHSHULRGDWOHDVW
RQHVDPHSURGXFWLWLVH[SHFWHGWRLGHQWLI\DGGLWLRQDOSURGXFWUHODWLRQVKLSVWKDWDUHQRWFDSWXUHGXVLQJRQO\WKHSDVW
EDVNHWVRIWKHFXVWRPHU,QVXPPDU\WKLVUHFRPPHQGHUV\VWHPXVHVFROODERUDWLYHILOWHULQJFRPELQHGZLWKWKHLGHDV
IURPFRQWHQWEDVHGILOWHULQJ
7KHUHDUHXVXDOO\TXLWHDORWRISURGXFWVWREHFRQVLGHUHGLQDUHFRPPHQGHUV\VWHP,WZRXOGEHYHU\LQHIILFLHQW
LIHYHU\SURGXFWQHHGVWREHFRQVLGHUHGEHIRUHPDNLQJUHFRPPHQGDWLRQV'LPHQVLRQDOLW\UHGXFWLRQWHFKQLTXHVKDYH
EHHQLQFRUSRUDWHGWRSURGXFHTXLFNO\TXDOLW\UHFRPPHQGDWLRQVIRUODUJHVFDOHSUREOHPV+RZHYHUWKHVHV\VWHPV
KDYH VRPH GLVDGYDQWDJHV IRU H[DPSOH UHTXLUH H[WUD DWWULEXWHV DERXW XVHUV RU SURGXFWV WR JURXS WKH XVHUV LQWR
FOXVWHUV DQG UHTXLUH WKH QXPEHU RI FOXVWHUV EH JLYHQ LQ DGYDQFH ZKLFK LV D ELJ EXUGHQ RQ WKH XVHU :LWK WKH
SURSRVHG DSSURDFK FOXVWHULQJ LV GRQH WRWDOO\ EDVHG RQO\ RQ GHULYHG DWWULEXWHV DERXW SURGXFWV SXUFKDVHG E\
FRVWXPHUVZLWKRXWWKHQHFHVVLW\RIFROOHFWLQJH[WUDDWWULEXWHVDERXWFXVWRPHUVDQGSURGXFWV%HVLGHVZKHQVHOHFWLQJ
WKHEDVNHWVIRUUHFRPPHQGLQJSURGXFWVZHFRQVLGHURQO\EDVNHWVRIFOLHQWVRIWKHVDPHFOXVWHUERXJKWLQDVSHFLILF
WLPH SHULRG UHVXOWLQJ LQ DPXFK JUHDWHU UHGXFWLRQRI WKH QXPEHU RI SURGXFWV WR FRQVLGHU'XH WR GLPHQVLRQDOLW\
UHGXFWLRQRQ WKHQXPEHURISURGXFWV WKHSURFHVVLQJ WLPH IRUPDNLQJ UHFRPPHQGDWLRQVE\RXUDSSURDFK LVPXFK
UHGXFHG([SHULPHQWDOUHVXOWVVKRZWKDWWKHSURSRVHGUHFRPPHQGHUV\VWHPFDQHQKDQFHWKHUHFRPPHQGDWLRQVZLWK
DJRRGSHUIRUPDQFHZLWKRXWFRPSURPLVLQJWKHUHFRPPHQGDWLRQTXDOLW\
7KHUHPDLQGHURIWKLVSDSHULVRUJDQL]HGDVIROORZVLQVHFWLRQDEULHIH[SODQDWLRQRIFRQFHSWVDQGDOJRULWKPV
XVHGWRLPSOHPHQWWKHUHFRPPHQGHUV\VWHPLVPDGH,QWKHIROORZLQJVHFWLRQWKHK\EULGUHFRPPHQGDWLRQDOJRULWKP
LV H[SODLQHG ,Q WKH QH[W VHFWLRQ GHWDLOV RI WKH UHFRPPHQGHU V\VWHP DUH SURYLGHG 6HFWLRQ  SUHVHQWV WKH
H[SHULPHQWDOUHVXOWVDQGLQODVWVHFWLRQFRQFOXVLRQVDQGVXJJHVWLRQVIRUIXWXUHZRUNDUHGLVFORVHG
%DFNJURXQG
2.1. Customer Lifetime Value Analysis and RFM Evaluation 
&XVWRPHU OLIHWLPH YDOXH LV W\SLFDOO\ XVHG WR LGHQWLI\ SURILWDEOH FXVWRPHUV DQG WR GHYHORS VWUDWHJLHV WR WDUJHW
FXVWRPHUV 7KH 5)0 UHFHQF\ IUHTXHQF\ DQG PRQHWDU\ PRGHO LV WKH PRVW ZLGHO\ XVHG PRGHO WR FKDUDFWHUL]H
FXVWRPHUV GXH WR LWV VLPSOLFLW\ DQG JRRG SUHGLFWLYH FDSDELOLWLHV ³5HFHQF\´ UHSUHVHQWV WKH WLPH VLQFH WKH ODVW
SXUFKDVH D ORZHU YDOXH FRUUHVSRQGLQJ WR D KLJKHU SUREDELOLW\ RI WKH FXVWRPHU PDNLQJ D UHSHDW SXUFKDVH
³)UHTXHQF\´ GHQRWHV WKH QXPEHU RI SXUFKDVHVZLWKLQ D VSHFLILHG WLPH SHULRG KLJKHU IUHTXHQF\ LQGLFDWHV KLJKHU
OR\DOW\ ³0RQHWDU\´PHDQV WKH DPRXQW RIPRQH\ VSHQW LQ WKLV VSHFLILHG WLPH SHULRG D KLJKHU YDOXH LQGLFDWLQJ D
138   Fátima Rodrigues and Bruno Ferreira /  Procedia Computer Science  100 ( 2016 )  136 – 146 
FXVWRPHU WKDW WKHFRPSDQ\ VKRXOG IRFXV ,Q IDFW WKHVH WKUHHYDULDEOHVFKDUDFWHUL]H WKHFXVWRPHU LQ WHUPVRIKLV
EHKDYLRUDQGFDQEHXVHGDVWKHVHJPHQWLQJYDULDEOHVE\REVHUYLQJFXVWRPHUV¶DWWLWXGHVWRZDUGWKHSURGXFWEUDQG
EHQHILWRUHYHQOR\DOW\
2.2. Cluster Analysis  
&OXVWHU DQDO\VLV JURXSV GDWD REMHFWV EDVHG RQO\ RQ LQIRUPDWLRQ LQ GDWD WKDW GHVFULEHV WKH REMHFWV DQG WKHLU
UHODWLRQVKLSV7KHJRDOLVWKDWWKHREMHFWVZLWKLQDJURXSEHVLPLODUWRRQHDQRWKHUDQGGLIIHUHQWIURPWKHREMHFWVLQ
WKH RWKHUV JURXSV 7KH JURXSLQJ RI REMHFWV LV EDVHG RQ D GLVWDQFH RU VLPLODULW\ IXQFWLRQ VR WKDW FOXVWHUV FDQ EH
IRUPHGIURPREMHFWVZLWKDKLJKVLPLODULW\WRHDFKRWKHU6HYHUDOFOXVWHULQJDOJRULWKPVKDYHEHHQGHYHORSHGKHUH
ZHZLOO XVH DSDUWLWLRQDO DOJRULWKP WRJURXSFXVWRPHUVZLWK VLPLODU OLIHWLPHYDOXH$SDUWLWLRQ DOJRULWKP LQLWLDOO\
GHILQHV . VHHG SRLQWV [N RQH IRU HDFK FOXVWHU DQG LWHUDWLYHO\ XSGDWH WKHVH SRLQWV WR RSWLPL]H VRPH REMHFWLYH
IXQFWLRQ$WHDFK LWHUDWLRQHDFKREMHFW[L LVDVVLJQHG WR WKHPRVW VLPLODU VHHGSRLQW:KHQ WKHDWWULEXWHVDUH UHDO
YDOXHVWKHVHHGSRLQWVDUHUHIHUUHGDVFHQWURLGVLIWKH\UHSUHVHQWWKHDULWKPHWLFPHDQRIHDFKFOXVWHURUDVPHGRLGV
LI WKH VHHG SRLQWV PXVW EH REMHFWV RI WKH GDWD VHW WKH FORVHVW WR WKH FOXVWHUV¶ FHQWHUV :KHQ WKH IHDWXUHV DUH
FDWHJRULFDO WKH VHHG SRLQWV DUH GHVLJQDWHG DVPRGHV 7KHPRVW NQRZQ SDUWLWLRQDO FOXVWHULQJ DOJRULWKP LV WKH.
PHDQV WKDW ORFDOO\PLQLPL]HV WKH VXP RI VTXDUHG HUURUV EHWZHHQ WKH FOXVWHU FHQWURLGV DQG WKH REMHFWV LQ WKH
FRUUHVSRQGLQJFOXVWHUV
ܬ௄ெ ൌ σ ෌ ԡݔ௜ െ ݔҧ௞ԡଶ௫೔א஼ೖ
௄
௞ୀଵ    
ZKHUH ԡǤ ԡUHSUHVHQWV WKH OQRUP .PHDQV WDNHV DV LQSXW WKH QXPEHU RI FOXVWHUV . DQG VWDUWV E\ UDQGRPO\
GHILQLQJ.FHQWURLGVሼതଵǡ ǥ ǡ ത୩ሽ7KHQLWLWHUDWHVEHWZHHQWZRVWHSVDVVLJQLQJHDFKREMHFWWRWKHFOXVWHUUHSUHVHQWHG
E\WKHFORVHVWFHQWURLGDQGXSGDWLQJWKHFOXVWHUV¶FHQWURLGVDVWKHPHDQVRIHDFKFOXVWHU
ݔҧ௞ ൌ
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ȁ஼ೖȁ
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 
7KHSURFHVVUHSHDWVXQWLOQRSRLQWFKDQJHVFOXVWHUVRUHTXLYDOHQWO\XQWLOWKHFHQWURLGVUHPDLQWKHVDPH
2.3. Association Rule Mining 
$VVRFLDWLRQUXOHPLQLQJLVXVHGWRLGHQWLI\UHODWLRQVKLSVDPRQJDVHWRILWHPVLQDGDWDEDVH7KHVHUHODWLRQVKLSV
DUHEDVHGRQWKHFRRFFXUUHQFHRI WKHGDWDLWHPV7KHUHIRUH WKHPDLQSXUSRVHRIH[WUDFWLQJDVVRFLDWLRQUXOHV LV WR
ILQGRXWV\QFKURQRXVUHODWLRQVKLSVE\DQDO\]LQJWKHUDQGRPGDWDDQGWRXVHWKLVGDWDDVUHIHUHQFHGXULQJGHFLVLRQ
PDNLQJ7KHDVVRFLDWLRQUXOHLVGHILQHGDVIROORZV
/HW'EHDGDWDEDVHFRPSRVHGE\DFROOHFWLRQRILWHPV$ ^DDDP`DQGDJURXSRIWUDQVDFWLRQV7 ^WW
WP`ZKHUHHDFKWUDQVDFWLRQWL7LVFRPSRVHGE\DVHWRILWHPVVXFKWKDWHDFKLWHPVHWLVDQRQHPSW\VXELWHPVHW
RI$WL$(DFKLWHPVHW;KROGVLQ7ZLWKVXSSRUW6XSLI6XSRIWKHWUDQVDFWLRQVLQ7FRQWDLQ;7KHVXSSRUWLV
DPHDVXUHWKDWHYDOXDWHVWKHVWDWLVWLFDOLPSRUWDQFHRI;LQWKHGDWDEDVH'
7KHDVVRFLDWLRQUXOHLVDQLPSOLFDWLRQLQWKHIRUP;<LQWKDW;<$DQG;ŀ< 7KHUXOHPHDQVWKDWLI;LV
SXUFKDVHG < FDQ EH ERXJKW DW WKH VDPH WLPH 7KH UXOH ;< KROGV LQ 7 ZLWK FRQILGHQFH &RQI LI &RQI RI
WUDQVDFWLRQVLQ7WKDWVXSSRUW;DOVRVXSSRUW<LH&RQI;< 6XS;<'6XS;'$KLJKFRQILGHQFH
HQVXUHVWKHSUHGLFWDELOLW\RIWKHUXOH7KHFRQILGHQFHPHDVXUHGRHVQ
WGHWHFWLQGHSHQGHQFHDPRQJWKHLWHPVLQDUXOH
DQGUXOHVZLWKQRFRUUHODWHGLWHPVFDQKDYHKLJKFRQILGHQFHYDOXH7KLVKDSSHQVEHFDXVHWKHFRQILGHQFHPHDVXUHV
LJQRUHVWKHVXSSRUWRIWKHLWHPVHWLQWKHUXOHFRQVHTXHQW2QHZD\WRDGGUHVVWKLVSUREOHPLVE\DSSO\LQJWKHOLIW
PHWULF/LIW;< &RQI;<6XS<'ZKLFKPHDVXUHVKRZPDQ\WLPHV;DQG<RFFXUWRJHWKHUPRUHWKDQ
H[SHFWHGLIWKH\ZHUHVWDWLVWLFDOO\LQGHSHQGHQW
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,QWKLVZRUNZHZLOOXVHWKH$SULRULDOJRULWKP(YHQWKRXJK$SULRULZDVWKHILUVWDOJRULWKPGHYHORSHGWRH[WUDFW
DVVRFLDWLRQUXOHVLWLVVWLOORQHRIWKHPRVWZLGHO\XVHGDOJRULWKPV(DVHRILPSOHPHQWDWLRQVLPSOLFLW\HIILFLHQF\
DQGHPSLULFDOVXFFHVVDUHWKHPDLQUHDVRQVIRULWVSRSXODULW\
+\EULG5HFRPPHQGDWLRQ$OJRULWKP
7KHFOXVWHU.WRZKLFKDFXVWRPHU&EHORQJVLVILUVWLGHQWLILHG7KHQWKHVHWRIDOOSURGXFWVSUHYLRXVO\SXUFKDVHG
E\FXVWRPHU& LQDVSHFLILF WLPHSHULRG LVVHOHFWHG367& ,QRUGHU WRDYRLGDQH[SORVLYHUXOHJHQHUDWLRQDQGJHW
FXVWRPL]HGDVVRFLDWLRQVSUHYLRXVWRUXOHJHQHUDWLRQLWLVVHOHFWHGDOOWKHFXVWRPHUV¶WUDQVDFWLRQVIURPFOXVWHU.LQ
WKH VDPH WLPHSHULRG IRUPLQJ WKH VHWRIFOXVWHU WUDQVDFWLRQV IRU WKDWSHULRG 767.)URP767.DUHHOLPLQDWHG WKH
EDVNHWVZLWKRQO\RQHLWHPDVLWLVQRWSRVVLEOHWRJHQHUDWHUXOHVIURPWKHP
:LWKWKLVVSHFLILF767.LW LVFDOFXODWHGWKHUDQJHRIVXSSRUWYDOXHVRI LWV LWHPVDQGLW LVVHOHFWHGWKHPLQLPXP
YDOXHRIWKHVXSSRUWUDQJHWREHXVHGDVPLQLPXPVXSSRUW6XSPLQLQWKH$SULRULDOJRULWKP7KHJRDORIWKLV6XSPLQ
LVWRREWDLQDOOSRVVLEOHUXOHVIURPWKLVVSHFLILFVHWRIFOXVWHUWUDQVDFWLRQV$VFRQILGHQFHLVDPHDVXUHRIWKHUXOH
V
VWUHQJWK LQ RUGHU WR DYRLG LWHPV SXUFKDVHG WRJHWKHU RFFDVLRQDOO\ LW LV GHILQHG DV PLQLPXP FRQILGHQFH
&RQIPLQ  7KH$SULRUL DVVRFLDWLRQ UXOHPLQLQJ DOJRULWKP LV DSSOLHG WR ILQG WKH UHFRPPHQGDWLRQ UXOHV56&.
UHODWH WR WKLV VXEVHWRI WUDQVDFWLRQV767.)RUHDFKSURGXFW3 IURP367&DUH VHOHFWHGDOO WKH UXOHV IURP56&. WKDW
FRQWDLQVLQKLVOHIWKDQGVLGHWKHSURGXFW37RJHWWKHLWHPVPRUHUHODWHZLWKWKRVHSXUFKDVHGE\WKHFXVWRPHUWKH
56&.LVVRUWHGE\WKHOLIWPHDVXUHDQGWKHWRS1UXOHVZLWKKLJKHVWOLIWDUHDGGHGWRWKHUHFRPPHQGDWLRQUXOHVHWIRU
FXVWRPHU&5567&7KLVVSHFLILFVHOHFWLRQEDVHGRQLWHPVDFRVWXPHUKDVERXJKW LQ WKHSDVWDQGRQLWHPVRWKHU
VLPLODUFRVWXPHUVRIWKHVDPHFOXVWHUKDYHDOVRERXJKWDOORZVPDNLQJDK\EULGUHFRPPHQGDWLRQ
7KHVHWRIFDQGLGDWHSURGXFWVIRUUHFRPPHQGDWLRQWRFXVWRPHU&5367&LVWKHVHWRIDOOSURGXFWVRIWKH5567&
PLQXV SUHYLRXVO\ ERXJKW SURGXFWV 367& 5567&  367& 3UHYLRXVO\ ERXJKW SURGXFWV DUH H[FOXGHG IURP WKH
UHFRPPHQGOLVWVLQFHWKHUHFRPPHQGHULVPHDQWWREURDGHQHDFKFXVWRPHU¶VSXUFKDVHSURGXFWV
$OO FDQGLGDWH SURGXFWV IURP 5367& DUH VRUWHG DQG UDQNHG DFFRUGLQJ WR LWV VXSSRUW 7KH 1 KLJKHVW UDQNHG
FDQGLGDWHSURGXFWVWRSVHOOHUVDUHVHOHFWHGDVWKHWRS1UHFRPPHQGHGSURGXFWV
5HFRPPHQGHU6\VWHP
)RU WKH LPSOHPHQWDWLRQ RI WKH SURSRVHG PHWKRGRORJ\ D UHFRPPHQGHU V\VWHP ZDV GHYHORSHG IRU D FKDLQ RI
SHUIXPHULHV 7KH JRDO RI WKH UHFRPPHQGHU V\VWHP LV WR SURYLGH SHULRGLFDOO\ UHOHYDQW SHUVRQDOL]HG LWHP
UHFRPPHQGDWLRQV WR OR\DOW\ FXVWRPHUV LQ RUGHU WR LQFUHDVH WKH FXVWRPHU
V LQWHUHVW LQ WKH VWRUHV SURGXFWV DQG
FRQVHTXHQWO\LQFUHDVHWKHVDOHVYROXPH7KLVFRPSDQ\KDVRYHU\HDUVRIH[LVWHQFHVHOOVSHUIXPHU\FRVPHWLFV
PDNHXS DQG ERG\ FDUH SURGXFWV DQG HDUO\ EHW RQ FXVWRPHU UHWHQWLRQ WKURXJK D OR\DOW\ FDUG 7KH FRPSDQ\ KDV
DOUHDG\FXVWRPHUVDQGKDVPRUH WKDQ LWHPVDYDLODEOH IRU VDOH7KHFRPSDQ\
VPDQDJHPHQW LVPDGH
WKURXJKDQ(QWHUSULVH5HVRXUFH3ODQQLQJ(53V\VWHPWKDWWKHFRPSDQ\XVHVWRPDQDJHDOOLWVDFWLYLWLHVSURFHVVHV
DQGZRUNIORZ7KH(53SUHVHQWVDYHU\VLJQLILFDQWFRPSOH[LW\ZLWKDGDWDEDVHRIRYHUWDEOHVFRUUHVSRQGLQJWR
*%RIGDWDIRUWKHSHULRG
4.1. Data Staging Area   
,Q RUGHU WR FHQWUDOL]H DOO LQIRUPDWLRQ UHODWLQJ WR FXVWRPHUV LQWR D VLQJOH GDWD VRXUFH DQG SURYLGH TXLFNO\ DQG
DFFXUDWHO\FXVWRPHULQIRUPDWLRQWRWKHUHFRPPHQGHUV\VWHPDVSHFLILFGDWDVWDJLQJDUHDZDVFUHDWHG'XHWRWKH
ZLGHYDULHW\DQGKHWHURJHQHLW\RIGDWD LQ WKH(53FROOHFWLQJDQGFOHDQLQJWUDQVDFWLRQDOGDWDDUHGRQHWKURXJKDQ
([WUDFWLRQ7UDQVIRUPDWLRQ/RDGLQJ(7/SURFHVV$VWKHQDPHLPSOLHVWKLVLVDWKUHHSKDVHSURFHVVLQYROYLQJWKH
H[WUDFWLRQRIGDWDIURPWKH(53V\VWHPGDWDWUDQVIRUPDWLRQVXFKDVWKHWUHDWPHQWRILQFRQVLVWHQFLHVPDSSLQJGDWD
WRDVLQJOHQDPLQJFRQYHQWLRQKDQGOLQJPLVVLQJGDWDDQGHUURUVLQWHJULW\IDXOWVHWFDQGILQDOO\WKHORDGLQJRIGDWD
LQWRWKHVWDJLQJDUHD7KHVWDJLQJDUHDLVDGDWDEDVHEXLOWRQ64/6HUYHUQRWVWDQGDUGL]HGZLWKFRQILJXUDEOHORFDWLRQ
FRQVLVWLQJRIWKUHHWDEOHVFXVWRPHUVSURGXFWVDQGVDOHV7KHPHFKDQLVPVDQGURXWLQHVRIWKH(7/SURFHVVDQGWKH
VWRUDJHPDQDJHPHQWRIWKHVWDJLQJDUHDDUHFRQGXFWHGXVLQJWKH64/ODQJXDJHDQGDJHQHULFSURJUDPPLQJODQJXDJH
IRUSHUIRUPLQJWKHPDQDJHPHQWRIDOOVXUURXQGLQJSURFHVVHV
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)URP WKH GDWD FROOHFWHG ZLWK WKH (7/ SURFHVV WKLV VWXG\ ZLOO EH IRFXVHG RQ WKH  SHULRG 7KH
UHFRPPHQGDWLRQVZLOOEHRQO\WROR\DOW\FXVWRPHUVWKDWLVFXVWRPHUVZKRPDGHSXUFKDVHVRQWKHWKUHH\HDUV
7KHILUVWWZR\HDUVDQGZLOOEHXVHGDVWUDLQLQJVHWDQGWKHILUVWVHPHVWHURI\HDUDVWHVWVHW
WKDWLVWKHVDOHVRIWKHWZRILUVW\HDUVZLOOEHXVHGWRUHFRPPHQGSURGXFWVWKDWZLOOEHFKHFNHGZLWKWKHVDOHVRIWKH
ILUVW VHPHVWHU RI  \HDU 7KH UHGXFHG GDWDVHW FRQWDLQV  OR\DOW\ FXVWRPHUV 7KHUH DUHQ
W DQ\ NQRZQ
SUHIHUHQFHVRIFXVWRPHUVRQO\ZKDWWKH\ERXJKWLQWKHODVWWZR\HDUV
4.2. Costumer Segmentation 
7KHV\VWHPVWDUWVWRSHUIRUPFXVWRPHUVHJPHQWDWLRQEDVHGRQO\RQFXVWRPHUOLIHWLPHYDOXHEXLOWEDVHGRQWKH
5±)±0 FXVWRPHU DWWULEXWHV FRQFHUQLQJ WKH  SXUFKDVHV SHULRG 7KLV VHJPHQWDWLRQ ZLOO JLYH JURXSV RI
FXVWRPHUVZLWK LGHQWLFDOEHKDYLRXUVKRSSLQJ LQ WHUPVRIZKHQ WKH\EX\KRZRIWHQ WKH\EX\DQGKRZPXFKWKH\
EX\
3ULRUWRDQ\DQDO\VLVWKDWXVHVGLVWDQFHFDOFXODWLRQVLWLVQHFHVVDU\WRQRUPDOL]HRUWRVWDQGDUGL]HWKHIHDWXUHVWR
WKH VDPH VFDOH 6RPH IHDWXUHV FDQ GRPLQDWH VROHO\ EHFDXVH WKH\ WHQG WR KDYH ODUJHU YDOXHV WKDQ RWKHUV 'RLQJ
QRUPDOL]DWLRQWKLVSUREOHPLVDYRLGHG'DWDVFDOLQJGHSHQGVRQWKHGDWDGLVWULEXWLRQ$VFDQEHVHHQLQWKHER[SORWV
RI5)0DWWULEXWHVLQ)LJWKHVHDWWULEXWHVKDYHWRRPDQ\RXWOLHUVGHQRWHGDVFLUFOHVRUGRWVEH\RQGWKHZKLVNHUV

)LJ%R[SORWRI5)0DWWULEXWHV
7KHVLJPRLGDOQRUPDOL]DWLRQLVDQRQOLQHDUWUDQVIRUPDWLRQWKDWWUDQVIRUPVWKHLQSXWGDWDLQWRWKHUDQJHWR
XVLQJDVLJPRLGIXQFWLRQ,W LVDQDSSURSULDWHDSSURDFKWRFDSWXUHWKHYHU\ODUJHRXWOLHUYDOXHVZKLOHPDSSLQJWKH
LQSXWGDWDLQWRDUDQJHRIYDOXHV
)RUWKHPDMRULW\RIFOXVWHULQJDOJRULWKPVLQFOXGLQJWKHNPHDQVLWLVQHFHVVDU\WRVSHFLI\WKHQXPEHURIFOXVWHUV
N LQ DGYDQFH9DULRXV FOXVWHU HYDOXDWLRQPHDVXUHV FDQEHXVHG WR DSSUR[LPDWHO\GHWHUPLQH WKH FRUUHFW RUQDWXUDO
QXPEHURIFOXVWHUV$JLYHQHYDOXDWLRQPHDVXUHZLOOZRUNEHWWHURQVRPHGDWDVHWVWKDQRWKHUVEHFDXVHRIWKDWZH
FRPSXWHWZRGLVWLQFWLQGLFHVWKHWRWDO:LWKLQ6XPRI6TXDUHV:66DQGWKH&DOLQVNL+DUDEDV]LQGH[IRUYDOXHV
RINEHWZHHQ)LJVKRZVDSORWRI WKH&DOLQVNL+DUDEDV]YHUVXV WKHQXPEHURIFOXVWHUVDQGDOVRDSORWRI
:66YHUVXVWKHQXPEHURIFOXVWHUV7KHUHLVDGLVWLQFWSHDNLQWKH&DOLQVNL+DUDEDV]DQGDGLVWLQFWNQHHLQWKH:66
ZKHQWKHQXPEHURIFOXVWHUVLV6RIRUERWKLQGLFHVWKHEHVWYDOXHRINLVZKLFKPHDQVWKLVGDWDVHWKDVFOXVWHUV
RIFXVWRPHUVWKDWKDYHVLPLODU5)0EHKDYLRXU
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
)LJ:66DQG&DOLQVNL+DUDEDV]YHUVXVQXPEHURIFOXVWHUV
7KHNPHDQVDOJRULWKPLVQRWJXDUDQWHHGWRKDYHDXQLTXHVWRSSLQJSRLQW.PHDQVFDQEHIDLUO\XQVWDEOHLQWKDW
WKHILQDOFOXVWHUVGHSHQGRQWKHLQLWLDOFOXVWHUFHQWHUV,WLVJRRGSUDFWLFHWRUXQNPHDQVVHYHUDOWLPHVZLWKGLIIHUHQW
UDQGRPVWDUWVDQGWKHQVHOHFWWKHVHJPHQWDWLRQZLWKWKHORZHVWWRWDO:66)RUWKDWZHUXQ.PHDQVZLWKN 
UDQGRPVWDUWVDQGPD[LPXPLWHUDWLRQVSHUUXQ7DEOHGHVFULEHVTXDQWLWDWLYHO\WKHWKUHHFOXVWHUVREWDLQHGLQ
WHUPVRIWKHLUDYHUDJH5)0YDOXHV
7DEOH$YHUDJH5)0SDUDPHWHUVIRUHDFKFOXVWHU
&OXVWHU 1XPEHURI&XVWRPHUV 5HFHQF\ )UHTXHQF\ 0RQHWDU\
    
    
    
7REHWWHU DQDO\VH WKH FOXVWHUVZH FDWHJRUL]H WKH5) DQG0SDUDPHWHUV LQ ILYH FDWHJRULHV 9HU\/RZ/RZ
0HGLXP+LJKDQG9HU\+LJKDFFRUGLQJO\WRWKHTXDQWLOHYDOXHVRIWKHVHSDUDPHWHUVWDEOH
7DEOH5)0&DWHJRULHV
9HU\/RZ /RZ 0HGLXP +LJK 9HU\+LJK
5HFHQF\     
)UHTXHQF\     
0RQHWDU\     
&RPSDULQJWKHUHVXOWRI5)0SDUDPHWHUV¶YDOXHVRIHDFKFOXVWHUWDEOHZLWKFDWHJRULFDOYDOXHVWDEOH WKH
FDWHJRU\RIWKHWKUHHSDUDPHWHUVLVLGHQWLILHGWRTXDOLWDWLYHO\FKDUDFWHUL]HHDFKFOXVWHUDVVKRZQLQWDEOH
7DEOH&OXVWHUV&KDUDFWHUL]DWLRQ
&OXVWHU 5HFHQF\ )UHTXHQF\ 0RQHWDU\
 0HGLXP /RZ /RZ
 /RZ 9HU\+LJK 9HU\+LJK
 9HU\+LJK /RZ /RZ
7KH VHJPHQWDWLRQSHUIRUPHG XVLQJRQO\ WKH5)0 IHDWXUHV KDV GLVFRYHUHGZHOOVHSDUDWHG JURXSV RI FXVWRPHUV
ZLWK VLJQLILFDQWO\ GLIIHUHQW SXUFKDVH DWWUDFWLRQ &XVWRPHUV LQ FOXVWHU  ZLWK WKH SDWWHUQ 5 0 ) /0 / DUH
FXVWRPHUVZKREX\IHZDQGORZYDOXHLWHPVEXWEHFDXVHRIWKHLUPHGLXPUHFHQF\WKH\DUHPRUHOLNHO\WRPDNHD
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UHSHDWSXUFKDVH&OXVWHU LQFOXGHVKLJKYDOXDEOHDQG OR\DOW\FXVWRPHUV7KH\VKRXOGEH WUHDWHGHVSHFLDOO\QRW WR
ORVHWKHP$QGILQDOO\FOXVWHULQFOXGHVFXVWRPHUVZKRYHU\UDUHO\YLVLWWKHVKRSVDQGPDGHYHU\IHZDQGFKHDS
SXUFKDVHV 7KH\ DUH YDOXHOHVV FXVWRPHUV WKDW WKH UHWDLOHU VKRXOG FRQVLGHU ZKHWKHU RU QRW WR PDNH SURGXFW
UHFRPPHQGDWLRQV
3HUVRQDOL]HG3URGXFW5HFRPPHQGDWLRQ
5HFRPPHQGDWLRQVVKRXOGEHFDUHIXOO\XVHGEHFDXVHLWVPLVXVHUHFRPPHQGDWLRQVRIQRLQWHUHVWWRWKHFXVWRPHU
RU H[FHVVLYH QXPEHU RI UHFRPPHQGDWLRQV FRXOG KDYH DQ RSSRVLWH GHVLUHG HIIHFW  FXVWRPHU ORVV 3RRU
UHFRPPHQGDWLRQV FDQ FDXVH WZR W\SHV RI FKDUDFWHULVWLF HUURUV IDOVH QHJDWLYHV ZKLFK DUH SURGXFWV WKDW DUH QRW
UHFRPPHQGHGWKRXJKWKHFXVWRPHUZRXOGOLNHWKHPDQGIDOVHSRVLWLYHVZKLFKDUHSURGXFWVWKDWDUHUHFRPPHQGHG
WKRXJK WKH FXVWRPHU GRHV QRW OLNH WKHP ,Q D UHFRPPHQGHU V\VWHP WKHPRVW LPSRUWDQW HUURUV WR DYRLG DUH IDOVH
SRVLWLYHVEHFDXVHWKHVHHUURUVZLOOOHDGWRXQKDSS\       XQOLNHWRUHWXUQWRWKHVWRUH
0DNLQJ UHFRPPHQGDWLRQRQO\ IRUFXVWRPHUVZKRDUH OLNHO\ WREX\ UHFRPPHQGHGSURGXFWVFRXOGEHD VROXWLRQ WR
DYRLG WKH IDOVH SRVLWLYHV RI WKH SRRU UHFRPPHQGDWLRQ)URP WKH VHJPHQWDWLRQ REWDLQHG LW LV FOHDU GLVWLQFW FOXVWHU
FRQVXPSWLRQKDELWV6RUHFRPPHQGDWLRQVPXVWEHVSHFLILFWRHDFKRQHRIWKHFOXVWHUVDQGGXHWRWKHKLJKQXPEHU
RIFXVWRPHUVLQHDFKFOXVWHUVSHFLILFWDUJHWFXVWRPHUVPXVWEHVHOHFWHG
7KHVHOHFWLRQRI WDUJHWFXVWRPHUVIRUDOOFOXVWHUV LVPDGHDFFRUGLQJWR WKHUHJXODULW\RIFXVWRPHU¶VYLVLWV WR WKH
VWRUHVLQWKHWZRSUHYLRXV\HDUV7KHFXVWRPHUVWKDWDUHVHOHFWHGIRUUHFRPPHQGDWLRQVLQ0DUFKPRQWKIRULQVWDQFH
DUHWKRVHWKDWKDYHPDGHSXUFKDVHVLQ0DUFKLQWKHODVWWZR\HDUV'RLQJWKLVLWLVUHVSHFWHGWKHLQFXUVLRQSDWWHUQRI
WKH FXVWRPHU WR WKH VWRUH 7KH UHFRPPHQGDWLRQV ZLOO EH PDGH IRU SHULRGV RI WZR PRQWKV WKLV SUHYHQWV
UHFRPPHQGLQJVHDVRQDO LWHPVDW LQDSSURSULDWH WLPHVRI WKH\HDU$V WKH WHVW VHW LQFOXGHVGDWD IRU WKH ILUVWKDOIRI
 LWZLOOEHHYDOXDWHG WKUHHSHULRGVRI UHFRPPHQGDWLRQ IRUHDFKFOXVWHU7DEOH VKRZV WKHQXPEHURI WDUJHW
FXVWRPHUVE\FOXVWHUIRUHDFKRQHRIWKHWKUHHSHULRGV
7DEOH1XPEHURIWDUJHWFXVWRPHUVE\SHULRG
&OXVWHU?3HULRG -DQ)HE 0DU$SU 0D\-XQ
   
   
   
7KHGDWDFRQVLGHUHG LQ WKLV VWXG\ UHODWLYH WR WKHSXUFKDVHVRI WKHSHULRGFRQVLVWV LQEDVNHWV
ZLWKGLVWLQFW LWHPV7KHFRPSDQ\XVHVD WKUHHOHYHOKLHUDUFKLFDO LWHP WD[RQRP\ WKDWGLYLGHV WKH LWHPV
DFURVVW\SHVDQGFDWHJRULHVDFFHVVRULHVFRVPHWLFVSHUIXPHU\DQGWRLOHWULHV
(DFKFOXVWHUKDVDVVRFLDWHGDYHU\VSDUVHGDWDVHWZLWKIHZLWHPVSHUEDVNHW7DEOHSUHVHQWVDFKDUDFWHUL]DWLRQRI
WKHFOXVWHUVLQWHUPVRIWKHLUEDVNHWV
7DEOH&OXVWHUEDVNHWVFKDUDFWHUL]DWLRQ
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FXVWRPHULVRQO\%DVNHWVZLWKRQO\RQHLWHPFDQQRWEHXVHGWRJHQHUDWHDVVRFLDWLRQUXOHVWKHUHIRUHWKH\ZLOOEH
UHPRYHG
,QRUGHUWRDYRLGDQH[SORVLYHUXOHJHQHUDWLRQDQGDOVRJHWFXVWRPL]HGDVVRFLDWLRQVIRUHDFKFOXVWHUSUHYLRXVWR
UXOH JHQHUDWLRQ LW LV VHOHFWHG WKH FOXVWHU WUDQVDFWLRQV VSHFLILF WR WKH WLPH SHULRGRI UHFRPPHQGDWLRQ7KH$SULRUL
DVVRFLDWLRQUXOHPLQLQJDOJRULWKPLVDSSOLHGWRWKLVVSHFLILFEDVNHWZLWKD6XSPLQHTXDOWRWKHPLQLPXPVXSSRUWRI
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LWHPIURPWKHVHWRIDOOSURGXFWVSUHYLRXVO\SXUFKDVHG367&E\ WKHFXVWRPHU7KLVUXOHVHW LVRUGHUHGE\ WKH OLIW
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DFFRUGLQJ WR WKHLU VXSSRUW DQG WKHQ WKH WRS1 SURGXFWV DUH UHFRPPHQGHG 'XH WR WKH IDFW WKDW WKH QXPEHU RI
UHFRPPHQGHG SURGXFWV 1 KDV LQIOXHQFH LQ WKH UHFRPPHQGDWLRQ DFFXUDFLHV DQG WKH EDVNHWV VL]H KDYH GLIIHUHQW
UDQJHV DQG FKDUDFWHULVWLFV H[SHULPHQWV IRU HDFK RQH RI WKH GDWDVHWV ZHUH PDGH ZLWK 1 UDQJLQJ IURP  WR WKH
PD[LPXPQXPEHU RI LWHPVEDVNHW LQ WKDW FOXVWHUSHULRG WR JHW WKHEHVW QXPEHU RI LWHPV WR UHFRPPHQG7DEOH
SUHVHQWVWKHEHVWQXPEHURILWHPVWRUHFRPPHQGE\FOXVWHUSHULRG
7DEOH1XPEHURILWHPVWRUHFRPPHQGE\FOXVWHU3HULRG
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7KHSURSRVHGV\VWHPZLOOEHXVHG WRPDNH LQGLYLGXDO FXVWRPHU UHFRPPHQGDWLRQV IRU VSHFLILFSHULRGVRI
\HDU 7RPHDVXUH WKH SRWHQWLDO LQWHUHVW RI FXVWRPHUV LQ WKH UHFRPPHQGDWLRQ SHUIRUPHG WKHUH DUH WZRPHDVXUHV
H[WHQVLYHO\DGRSWHGLQWKHUHODWHGOLWHUDWXUHUHFDOODQGSUHFLVLRQGHILQHGLQ(TVUHVSHFWLYHO\
ݎ݈݈݁ܿܽ ൌ ௡ሺ஻ூתோூሻ
௡ሺ஻ூሻ
   
݌ݎ݁ܿ݅ݏ݅݋݊ ൌ ௡ሺ஻ூתோூሻ
௡ሺோூሻ
   
:KHUH%,UHSUHVHQWVDOOLWHPVFRQWDLQHGLQWKHEDVNHWERXJKWE\WKHFXVWRPHULQWKHVSHFLILFSHULRGRI\HDU
DQG5,VWDQGVIRU WKH LWHPVUHFRPPHQGHG WR WKLVEDVNHW5HFDOO LVGHILQHGDV WKH UDWLRRI WKHQXPEHURIFRUUHFWO\
UHFRPPHQGHGLWHPVLHWKHQXPEHURILWHPVUHFRPPHQGHGUHDOO\SXUFKDVHGE\FXVWRPHUVWRWKHWRWDOQXPEHURI
SXUFKDVHGLWHPV3UHFLVLRQLVGHILQHGDVWKHUDWLRRIWKHQXPEHURIFRUUHFWO\UHFRPPHQGHGLWHPVWRWKHWRWDOQXPEHU
RI UHFRPPHQGHG LWHPV ,QFUHDVLQJ WKHQXPEHURI UHFRPPHQGHG LWHPV WHQGV WR LQFUHDVH WKH UHFDOO DQG UHGXFH WKH
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SUHFLVLRQ +RZHYHU WKH )PHWULF FDQ EH XVHG WR EDODQFH WKH WUDGHRII EHWZHHQ SUHFLVLRQ DQG UHFDOO ) PHWULF
DVVLJQVHTXDOZHLJKWWRSUHFLVLRQDQGUHFDOO
ܨଵ ൌ
ଶൈ௥௘௖௔௟௟ൈ௣௥௘௖௜௦௜௢௡
௥௘௖௔௟௟ା௣௥௘௖௜௦௜௢௡
   
,W LV LPSRUWDQW WR UHPHPEHU WKDW WKH UHFRPPHQGDWLRQ OLVW E\ GHVLJQ ZLOO FRQWDLQ QR SURGXFWV SUHYLRXVO\
SXUFKDVHGE\WKHFXVWRPHU2QFHWKHDVVHVVPHQWZLOOEHPDGHZLWKQHZSURGXFWVQRWSUHYLRXVO\SXUFKDVHGE\WKH
FXVWRPHUWKHDOJRULWKPLVHYDOXDWHGE\WKHQXPEHURIQHZUHFRPPHQGHGLWHPVSXUFKDVHGE\WKHFXVWRPHUDQGIRU
WKH UHFRPPHQGHG LWHPVQRWSXUFKDVHG LW LV FKHFNHGZKHWKHU WKHLU FDWHJRU\PDWFKZLWK WKH FDWHJRU\RI WKH LWHPV
ERXJKWE\WKHFXVWRPHU
,QRUGHUWRTXDQWLI\WKHLPSDFWRIWKHSURSRVHGUHFRPPHQGHUDOJRULWKPLWZLOOEHXVHGDFRQWUROUHFRPPHQGDWLRQ
WKDW ZRUNV DV D ³SODFHER´ VXFK DV WKH OLVW RI WKH SDVW LWHPV ERXJKW E\ WKH FXVWRPHU WKDW ZH FDOO EDVH
UHFRPPHQGDWLRQ %DVH UHFRPPHQGDWLRQ LV D UHFRPPHQGDWLRQ PDGH RQO\ ZLWK WKH SDVW LWHPV ERXJKW E\ WKH
FXVWRPHU WKDW LV IRU D FXVWRPHU& DQG D SHULRGS LW LV UHFRPPHQGHG WKH SURGXFWV SXUFKDVHGE\& LQ WKH VDPH
SHULRGSRIWKHWZRSUHYLRXV\HDUV$QRWKHUJRDORIRXUUHFRPPHQGHUV\VWHPLVWRSURYLGHDTXDQWLILFDWLRQRIWKH
LQFUHDVH LQ WKH YDOXH RI VDOHV DFKLHYHG E\ WKH VXJJHVWHG UHFRPPHQGDWLRQ7DEOHV  DQG SUHVHQW WKH HYDOXDWLRQ
PHWULFVDQGWKHDYHUDJHYDOXHRIVDOHVREWDLQHGZLWKWKHEDVHUHFRPPHQGDWLRQDQGZLWKSURSRVHGK\EULGDOJRULWKP
IRUWKHWKUHHILUVWELPRQWKVRI\HDU
7DEOH(YDOXDWLRQPHWULFVRI%DVH5HFRPPHQGDWLRQ
&OXVWHU 3HULRG UHFDOO SUHFLVLRQ ) $YJ9DOXHRI6DOHV
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
$ WDEOHVKRZWKDW LQDOOFDVHV WKHUHFRPPHQGDWLRQDFFXUDF\RI WKHSURSRVHGDOJRULWKPLVKLJKHU WKDQ WKDWRI
EDVHUHFRPPHQGDWLRQ7KHPD[LPXP)RIWKHEDVHUHFRPPHQGDWLRQ&OXVWHU SHULRG-DQ)HELVZRUVH
WKDQWKDWRIWKHK\EULGUHFRPPHQGDWLRQ7KHDYHUDJHYDOXHRIWKHVDOHVLVDOVRVLJQLILFDQWO\ODUJHUWKDQWKDW
RI WKHEDVH UHFRPPHQGDWLRQ7KHK\EULGDOJRULWKP LQFUHDVHVWKHDYHUDJHYDOXHRI WKH VDOHVZKHQFRPSDUHG
ZLWKEDVHUHFRPPHQGDWLRQ0HDQZKLOHWKHRYHUDOODYHUDJH)RIWKHK\EULGUHFRPPHQGDWLRQLVDOVRVOLJKWO\
EHWWHUWKDQWKDWRIEDVHUHFRPPHQGDWLRQ7KHUHIRUHWKHK\EULGDOJRULWKPSURSRVHGUHPDUNDEO\LPSURYHVWKH
DYHUDJHYDOXHRIWKHVDOHVZLWKRXWGHFUHDVLQJWKHUHFRPPHQGDWLRQDFFXUDF\
  7DEOH(YDOXDWLRQPHWULFVRI+\EULG5HFRPPHQGDWLRQ
&OXVWHU 3HULRG UHFDOO SUHFLVLRQ ) $YJ9DOXHRI6DOHV
 -DQ)HE    
 0DU$SU    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,Q WKLV VWXG\ D UHFRPPHQGDWLRQ DOJRULWKP EDVHG RQ FXVWRPHU VHJPHQWDWLRQ IROORZHG E\ DVVRFLDWLRQ UXOH
JHQHUDWLRQ WR H[WUDFW WKH EHVW SURGXFWV WR UHFRPPHQG WR D WDUJHW JURXS RI FXVWRPHUV ZDV GHVFULEHG 7KH
VHJPHQWDWLRQRIFXVWRPHUVEDVHGRQFRVWXPHUFRQVXPSWLRQEHKDYLRXUWKURXJK5)0DWWULEXWHVZDVDGHTXDWHVLQFHLW
KDV VHSDUDWHG GLVWLQFW JURXSV RI FXVWRPHUV ZLWK GLIIHUHQW EX\LQJ KDELWV  0RUHRYHU FOXVWHULQJ FXVWRPHUV LQWR
GLIIHUHQWJURXSVQRWRQO\ LPSURYHV WKHTXDOLW\RI UHFRPPHQGDWLRQEXWDOVRDOORZVVHOHFWLQJEDVNHWVRIFXVWRPHUV
ZLWKVLPLODUEX\LQJKDELWV$OVRSHUIRUPLQJUHFRPPHQGDWLRQVRQVSHFLILFSHULRGVRIWLPHLVDGYDQWDJHRXVEHFDXVH
LW SHUPLWV WR PDNH UHFRPPHQGDWLRQV VSHFLILF WR WKH SHULRG ZKLFK LV LPSRUWDQW LQ D VHDVRQDO EXVLQHVV OLNH WKH
SHUIXPHULHVEXVLQHVV7KHH[SHULPHQWDOUHVXOWVVKRZWKDWWKHSURSRVHGDOJRULWKPLQGHHGFDQ\LHOGUHFRPPHQGDWLRQV
RI KLJKHU TXDOLW\ +RZHYHU HYDOXDWLQJ WKH SHUIRUPDQFH RI D UHFRPPHQGHU V\VWHP HVVHQWLDOO\ UHTXLUHV IHHGEDFN
IURPWKHXVHU7KHVXFFHVVRIWKHGHSOR\HGV\VWHPLQLQIOXHQFLQJWKHFXVWRPHUVFDQEHUHDOO\PHDVXUHGWKURXJKWKH
FKDQJHLQFXVWRPHUEHKDYLRXUVXFKDVWKHQXPEHURIUHFRPPHQGDWLRQVWKDWDUHIROORZHGRUWKHFKDQJHLQUHYHQXH
$VIXWXUHZRUNZHLQWHQGWRPRQLWRUIXWXUHVDOHVDQGFKHFNWKHPZLWKRXUV\VWHPUHFRPPHQGDWLRQV
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